INTRODUCTION
The Hay-Booligal Zone is situated within New South Wales an is approximately 260 km wide. It is bounded to the east by the Wagga-Omeo Zone (the boundary being the Bootheragandra Fault), to the west by the Stawell Zone (by a northward extension of the Avoca Fault (Hallett et al. 2005) ), to the southwest by the Bendigo Zone, and to the southeast by the Tabberabbera Zone. The northern and southern boundaries are indistinct due to numerous intruding granites. The entire zone is covered by Cenozoic Murray Basin sediments, which lie above a basin-wide unconformity.
The Hay-Booligal Zone consists of Hay-Booligal basement, numerous intrusions (Figure 1 ), and magnetically transparent overlying Ordovician to Devonian sedimentary rocks. There is no known outcrop or drillcore intersecting the basement of the Hay-Booligal Zone. The interpretation here of the nature of the basement unit relies on magnetic modelling, teleseismic data and inference from the Selwyn Block.
Discussion on the composition, age and structural history of the Hay-Booligal Zone has been a continuing topic of research. Brown et al. (1988) suggested a Precambrian microcontinent or rifted marginal plateau of Precambrian crust, and suggest that it underlies much of the Murray Basin and is welded to Precambrian craton to the west. Scheibner and Basden (1998) also posed that the Hay-Booligal Zone represented part of a larger basement feature they termed the Victorian Microcontinent, which formed a salient responsible for indenting the Stawell Zone during Delamerian collision with the Gondwanan continental margin. The age of the Selwyn Block (the later concept partly corresponding to the Victorian Microcontinent) was posed as Neoproterozoic-Cambrian in Cayley et al. (2002) . However Roy et al. (2000) inferred the basement of the Hay-Booligal Zone to be early Palaeozoic, with late Palaeozoic infra-basin fill. Musgrave and Rawlinson (2010) Musgrave and Rawlinson (2010) suggested three possible explanations of the inconsistency. (1) Shallow thrusts and decollements may have stacked older crustal elements over younger mantle lithosphere, (2) Late Neoproterozoic rifting may have reset the thermal and geochemical character, or (3) later thermal and chemical modification of the lithospheric mantle may have been induced by rifting or mantle plume events, for which they invoke a broad thermal source, possibly from a mantle plume, thought to have engendered the Euston-Booligal breccia pipe corridor (Carlton, 2010) .
To determine if the basement unit is a microcrystalline microcontinent, or ultra-serpentinised material similar to the Selwyn block, modelling of the long wavelength magnetic sources was undertaken.
METHOD AND RESULTS
TMI and isostatically corrected Bouguer gravity imagery was utilised for the interpretation.
Magnetic modelling was completed using an aeromagnetic TMI grid generated from
SUMMARY
Little is known about the basement of the Hay-Booligal Zone (located in NSW). Magnetic modelling of long wavelength anomalies within the Hay-Booligal Zone indicates that the Hay-Booligal basement consists of serpentinised ultramafic material at depths of 6 to 12 km. This supports interpretation that the Hay-Booligal basement could be similar to the Selwyn Block in Victoria and rather than a crystalline microcontinent. data flown for NSW Government. The TMI data used was from the Y-025 Murray/Riverina aeromagnetic survey which covers most of the Hay-Booligal Zone. It was flown in 2003 with east-west flight lines at 400 m line spacing and a 60 m ground clearance. Imagery was generated in ER Mapper and interpretative line work was digitised using esri ® ArcGIS ® .
In figures 1 and 2 the Hay-Booligal Zone is typified by a relatively homogenous and featureless short-wavelength TMI signature superimposed on a set of long-wavelength magnetic highs. The long-wavelength pattern reflects a deep crustal basement interpreted as the Hay-Booligal basement. It appears to have a high magnetic susceptibility and has been intruded by materials with high magnetic susceptibilities. In TMI imagery the Hay-Booligal basement is divided by broad, diffuse, fingerlike lows, approximately north-trending, that may be due to either to lower susceptibility units within the basement, or to grabens filled with overlying Ordovician to Devonian metasedimentary rocks (Figure 1 ). Broad Bouguer gravity lows in the central part possibly indicate regions of thickened Ordovician or Devonian sedimentary rocks.
A minor adjustment to the Hay-Booligal Zone boundary, presented in Hallett et al. (2005) , has been made (circled in red in Figure 1 ). This area was previously interpreted as being part of the Hay-Booligal Zone. Based on the similarity of TMI imagery here to that in the Bendigo Zone the boundary has been shifted to include it in the Bendigo. The magnetic texture visible in tilt and 1VD TMI imagery is similar to the Bendigo Zone to the south. The Bendigo Zone has parallel curvilinear magnetic trends. The magnetic texture in the circled area appears broader; the anomalies are not as parallel and appear to have been rotated. Calculations of half-widths indicate similar depth values (350 m) as those from the Bendigo Zone (300-400 m). The temperatures imposed on the host rock, during the emplacement of the granite, could account for subtle differences in the magnetic texture, but not the rotation. Further research is required, but it is out of the scope of this report. For modelling, the TMI grid was imported into Encom™ ModelVision™ 12.0. The grid was used to generate crosssection lines for modelling. The modelling was conducted with tabular bodies, using a combination of manual operation and an inversion tool. The location of the modelled cross-sections, and the source bodies, can be seen in Figure 2 . A table of results is listed below. The modelled magnetic susceptibilities (k = 0.025-0.110) indicated serpentinised ultramafic rock as a source.
Modelled source
Depth (km) Susceptibility (k) Modelling of the long-wavelength magnetic highs shows the sources are greater than 6 km deep (see figures 3-6). Longwavelength TMI highs, originating from the Hay-Booligal Basement, resemble those in the Melbourne Zone that were modelled by McLean et al. (2010) . Their models indicate serpentinised ultramafic rock at depths of 15-20 km. Alternatively, the strongly magnetic sources in the HayBooligal Basement may comprise amphibolites and highsusceptibility gneisses similar to Mesoproterozoic rocks of the Curnamona Craton, supporting the interpretation of the HayBooligal Zone as a microcontinental fragment.
CONCLUSIONS
In regards to tectonics, the texture of TMI imagery in the HayBooligal Zone is similar to TMI texture attributed to the Selwyn Block in Victoria, and modelling indicates serpentinised ultramafic material at depths of 6-12 km. The Hay-Booligal Zone is interpreted as Neoproterozoic oceanic crust with grabens. It is possible that the Hay-Booligal Zone extents are not limited to the boundaries that have been previously mapped. The magnetic signature of the Hay-Booligal Zone can also be seen extending southward into the Tabberabbera Zone and is similar to Melbourne Zone longer-wavelength components. It is possible that the Selwyn Block and the Hay-Booligal Zone are either continuous, or fragments of similar oceanic crust. Musgrave and Rawlinson's (2010) tectonic interpretation of teleseismic data, long-wavelength features in the TMI and gravity data supports this interpretation. Anomalies modelled by McLean et al. (2010) have similarities to the long-wavelength TMI anomalies in the Hay-Booligal Zone. It is proposed herein that these anomalies have similar sources and similar Proterozoic host rock. 
